Coactivation of D1 and D2 dopamine receptors is required for long-term synaptic depression in the striatum.
Long-term changes of synaptic transmission following brief trains of high-frequency stimulation of excitatory pathways in the brain have attracted attention as a possible correlate of memory. In the cerebellum, concurrent activation of parallel fibers and climbing fibers leads to a long-term depression (LTD) of synaptic transmission, which may be the cellular substrate of motor learning in this structure. We report here for the first time that high-frequency stimulation of corticostriatal glutamatergic fibers in the striatum, another brain structure strongly involved in motor control, also induces LTD of synaptic transmission. Induction of striatal LTD is blocked either by SCH 23390, a D1 dopamine (DA) receptor antagonist or by L-sulpiride, a D2 DA receptor antagonist. The lesion of the nigrostriatal DAergic pathway abolishes LTD. After DA depletion, LTD can be restored by the application of exogenous DA. LTD can also be restored by coadministration of D1 and D2 DA receptor agonists, but not by the application of a single class of DA agonists alone. Our data show that coactivation of D1 and D2 DA receptors is required for LTD in the striatum. D1/D2 receptor cooperation in the induction of LTD may play a crucial role in the behavioural function of DA and in the therapeutic effects of DA agonists in Parkinson's disease.